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JP.2002-205517.A [CLAIMS] 171 

* NOTICES * / 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CUUMS ~— — - ___ - 

[Claim(s)] ~" ~ ~ — ~~ — — — — 
[Claim 1] The abnormality ring judging equipment of the tire pressure characterized by for a tire pressure to pinpoint the wheel 
location ofabnormalit.es based on the presumed result of said presumed means when these abnormalities detect, while have a 
detection means detect the tire pressure of two or more wheels, and a presumed means presume each tire pressure of said two or 
more wheeh* based on the rotation condition of said two or more wheels and detecting the abnormalities of the tire pressure of 
said wheel from the detection result of said detection means. 

[Claim 2] Said presumed means is abnormality ring judging equipment of the tire pressure according to claim 1 characterized by 
presuming a tire pressure based on the variation of said tire pressure. 

[Claim 3] Said presumed means is abnormality ring judging equipment of the tire pressure according to claim 1 characterized by 
having a wheel rotational-speed detection means to detect the rotational speed of each wheel, and presuming a tire pressure 
based on the detection result by this wheel rotational-speed detection means. 

[Translation done.] 
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DETAILED DESCRIPTION 
[0001] ,ed DeSCripti ° n ° f Inve "*'on] 

abntrml,^ equipment of a tire pressure, and it relates to the 

abnorrnanties of tire pressures when a tire V^J^^^^^^ ™* *• *• P-sure while it detects the 

of «. tire pressure which detects the tire pressure in the 
equ.pment of the tire pressure of a direct type and Se abnormal^ rin T ^ abnormaliti «. the abnormality ring judging 
are proposed conventionally. For example, as ; abnormal ^"S^W of the tire pressure of an indirect tvoe 

SLiss r etc , is in jp ii - 34a 5t6A with the tJ5SJ^Trrsui?r ? pressure of a d,rect 

-nserbon sect,on of a tire valve, a tire pressure is detected !„hT, £ 3««516A a tire-pressure sensor is formed in the 

^ type, in order to distinguish a car. the number 

The number for distinguishing a wheel is also set to * Hum be 2* N ' J °£ f ° r the 'Nation on the next car), and car 

3T t T d u N °- 3 dete ™™* t the rear whee" ri^^V? d £i™ nUmber ^ 8 wheel ,0catio " b * frori- 

$0041 O ^ timC ° f faCt0rV shi P me "ts. 8 ' ° 4 dete ™r,,ng I the front-wheel right and No.2 ] it as the rear 

Publicatio^^ 

JP 7 89304 A. moreover, with the technique of a publication to JP ISSXTa 1 ? ? d,stu rbance over a wheel etc. to 

asks for deflect™ with a predetermined value, the deflection of each 1 A , SP6ed PU,Se is count ed for every ring it 

sum of the angular rate of rotation of the wheel of tht 1 ? " g ' S USed> and * is a dynamic load radius ratio (with fhl 

wheei. and the laterality of a r^^J^^^^ Jf"? ° f tha I 

wheel on other diagonal lines - asking - the aZZ^tl „ f f ■ with the sum of the angular rate of rotation ofthe 
range, it has Judged with the tire pressure Tf^Z^T^J^^ ^ ~ Predetermined -2^ of 

K!^^ by the abnormality ring judging equipment of the tire pressure 

STa^T^"™ and the 'o-tion of the Z^S^^^t ^ T**" ° f 3 " Umber and a "neT 
[0006] Although th.s is solved by detecting radio field intensitv and Z* JZ P I V? maV be Unable to be -Mged correctly. 

.H aV f ' S feeb ' e ' iS Weak in a nois «- it be^mes^mToTsiWe 2_JE " ^ '^j* 0 " With the ™'"*>rcement since ?he 

" o^er to?/ nS,ty ;w SinCe an antenna is carried *° ^atTeTcSnc wa™ ^IZS* ^ abn0rTna ' P ° Siti ° n ° f a tire pressur a b * 
IT?- secure the receiving engine performance of each wS vT e „ t h ? "'l**' Ca " r6Ceive by ,evel reinforcement 
roo« C ^ ,0n aWnou * certainty improves by forminir aL dZfn * 6 nUmber of ante ™as is reduced to 1 or 2 for cost 

[0007] Moreover, with the abnormality ^SlSSir™ f ° r W wheel COSt 
P nnor Pti0n had detected ^e abnormality ring n . tirl SSL- 6 "T*"™ ° f *" c °™er,tional indirect type since 
[0008] This invention was accomplished aC ° UraCy -'^be missing, 

equipment of the tire pressure which can detect the J^T^lT. ZsZl tfeT *" ***** 

S^trS tVXTm^r T° Se — — - — 1 A —ion means 

.V a tire pressure pinpointing the wheel 
Por J mX^ tire pressure of two or more wheels is detected. 

two or more wheell'. Fo^ rample.^^rpo'sslbte to'detectX roV* 0 ° r , more J wnee,s *s presumed based on the rotation condition of 
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£! a !If t T * e abnor ™ l * i « s of a tir ° Pressure can be detected when a difference with the reference value beforehand determined as 
S,?^ 0 " result of for exam P |e - a detection means is beyond a predetermined value. determined as 

tr a n.m^ ame y ' ^ * neca ? Sary ? to detect on,y 108 ^normalities of the tire pressure of each wheel with a detection means in 
transmrtt ng tire-pressure information through radio like an above-mentioned example as a detection means for example since an 

wTZdetT ' S SP6Cified f ^ det6Cting that *" ^ Pr6SSUre ° f «*** Wheel was unusual *«» *. dete^on rZ.t derected 
wrth the detection means and presuming a tire pressure with a presumed means. Therefore, when a detection means like an above- 
ment.oned example ,s used, even if it does not establish receiving means, such as an antenna which receives t^breiressure 

ZSl?t 0 r^! n8m 2 e T 5 * ? ' f ° r eVerV Wheel ' theV beC ° me POSsib,e C detecting a *>« Pressure ]. That is. it becomes 
rnni il V reduc e the " umb er of receiving means, such as an antenna, and cost reduction can be planned. 

detlcLdwrh^d^I t Cte 8 *"* ? 6 tirS PreSSUre ° f WhicH WhSel W3S UnUSUal 38 ma "tioned above from the detection result 
l e fl ri ll^u detect, °" means and Presuming a tire pressure with a presumed means, since an abnormality ring is specified 
™2T 71 * he 1 con r n , t, ° nal technique judged as a tire pressure being unusual, the abnormalities of a tireTressure are 
correctly detectable only by presumption of a tire pressure. «*"ure -re 

SSiSs J heref ° re ' a t[ er detecting that the tire pressure of which wheel was unusual from the detection result detected with the 

o^ti.^^ 3 Pr6SUmed *™° a " ab — *» «"* * ^e abnormally ring 

^cl 6 K ] . In + additi0n L a * S 3 Presumed means - * is based on the variation of a tire pressure like invention according to claim 2. It is 
possible to use what presumes a tire pressure and specifies an abnormality ring. For example, it is based on the periodic signal 
acquired from the speed sensor used by ABS (anti-lock brake system) etc. It is possible to compute the variation of a tireTressure 

techn^f ° f the ? S ° nanCe fr6 r nCV generat6d by r0tation of a wheal or *° s >™* constant ^ a «re. and to use ST 
technique of presuming a tire pressure, based on this. 

S SeTnvert.on l^TTt T * ^tf "^rial-speed detection ™™s to detect the rotational speed of each 

wJeel ^^?.iir^Sf- -I" POSS « b ' e t0 U ! 6 Wh3t Pr6SUmeS 3 tire pr8SSUre based on detectio " result b * ^is 

r ea rrh^wTh P !i datect, °" means - and specifies an abnormality ring For example, it is possible to use the technique of 

SZftTSE^SS JST™ (dynam ; c ,oad radius i of an actual Wheel based on *• signal ac " uired from * a s " aad *°™°r 

[001 18] presuming a tire pressure from this dynamic load radius etc. 

refere^ Hereafter ' eXamP ' e ° f the geStalt ° f ° Perat ''° n ° f «• inventi «>" is ax P ,ai " ad to a detail with 

ESS 2?** "J ,S dr A^ 8 - ShOWhg OUtKne ° f the abnorma,i ty ring judging equipment of the tire pressure concerning the 

Srrsensor ^K«2T5i2SK^ QUiPm-rt: ^ ° f ^ PreSSUr6 COncemin * *• ^talt of this operation is formed each [ the 
atoched i ^tects the pressure ,n a tire, i.e.. a tire pressure, consists of wheels to which the tire and the tire were 

is ^Quboedtke I tLhn 6 " 6 ^ 33 Sh r° " "T^tV 1 " A Pr6SSUre SenS ° r 12 Can be prepared in the tiro va,va w ith which a wheel rim 
is equipped like a technique given [ for example. ] in JP.11-348516 A. 

Assure mZ'S ?° nn9Ct l Wf ? 8 Pr6SSUre SenS ° r 1 2 and ela «tric-wave transmission of the tire pressure detected by the 
ZZZ t th? u . • T 35 t,r r preSSUre ,nforma tion towards the antenna 18 formed in the car by the data transmitter 16 
^aTmittVr ,« Wheel It 6 a C t6nna 18 iS connected to the receiver 22 and the tire-pressure information "transmitted by The data 
Sed out bv ^eTr e " re i Ce T "if In addition ' si " ca diract da tection of the tire pressure obtained by doing in ?h s wayt 

* Pressure sensor 12. it calls the tire-pressure detection system which consists of a pressure sensor 12 a data 
b-ansmitter 16. an antenna 18. and a receiver 22 the direct type detection system 20 (refer to drawing 2 ) Moreover the Jrect 

utdTa ZTZ^Zl^^ ^ ° f *- he 

P^le% a o d n d ctmin^e a e°t a e t"ofS i0ned d ' reCttype detection system 20. the abnormality ring judging equipment 10 of the tire 
eleciom™* c £ i T! ^ °P e ret.on ,s equipped with the indirect type detection system 30 (refer to drawing 2 ) the 
shownTdTaw h.2 it ^'T? ^ ^l*™ SySt6m 30 c onstitutes the speed sensor 24 which detectswh^. speed as 

wh^SDeed ooSinelhw S h C ° ? ^ bV P ^ UP 3 4B and ECU2 ° WhiGh pr6SUmes the a bnormalities of a tire pressure based on t^e 
sieed sensor ^ ^^1. "j*™?/*' f ? ' *" Pr6SSUre ' S indireCt,y preSumed from *• wheal s P aad obtained by the 
12 6 nH !n ah ,? above-mentioned direct type detection system 20 detecting a direct tire pressure with a pressure sensor 
invention abn0m,al,ty '* Judged In additio ". ^e indirect type detection system 30 is equivalent to the presumed me'ns'f^nis 

EL M ? 0r t^ er • 38 the 0 t e_PreSSUre infcm ^o" received with the receiver 22 of the direct type detection system 20 is shown in 
drawmg.2 . the receiver 22 ,s connected to input/output port 28 so that it may be inputted into the input/output pTrt 28 of ECU26. 

usaoS T^ZT.Th^ ^Jf d £ eCtS ,?' e g6ar t0 ° th ° f ROta 24A Which what is used °* ABS «-*Hook brake system) etc is 
roitL of tires ^h h k / 1 J"*** tVPe deteCti ° n SySt6m 3 °' WaS prepared in the components which rotate with 
ST- it Is ^consttld bv n U 9 9 3 R 3 6 7 t0r ; 35 Sh ° Wn dr?yVing 1 • and W3S equipped with man * ^ar teeth, and this Rota 
L es n Z ? by pickup 24B. namely, electromagnetism - pickup 24B generates the electrical potential difference which 

Sl?u5 ^S"* 0 ""^ P3SSaga ° f the gear tooth of Rota 24A. and inputs the generated electrical potential dfference 
0025] E cS 26 ^ ™ ^VT < S T° r J 4 ,S eq u uiva,ent to ^e wheel rotational-speed detection means of this invention. 

28 to whS 12£ »h! ? T"^ , U , S 38 ° f bidirection - respectively and the bus 38 is connected to the input/output port 

nfor^aSo , m/v ht Z*T? ron£l 22 l" d the SP6ed SenS ° r 24 Were connected. It is constituted so that 
mvJfil m V be _' np J utted mto CPU32 through input/output port 28 and a bus 38 from a speed sensor 24 and a receiver 22 
udged ^T h V e er ah the d ' S , P aV 40 * ° ° nneCted t0 '"P^output port 28. and the case where a tire pressure as a resuToTbeing 
udjnt ejuiomem fTT e ^ m ^ W of a tire pressure is unusual, the abnormalities in a system of the abnormality 

udgmg equipment of a tire pressure, etc. are reported. In addition, the display 40 is formed in the location which is [ panel / 
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™ tar .i ea sy to check by looking; 3/6 
\ 10027J As an indirect type detection svstem in „„j ... 

abnonnalrty nng. and a method (henceforth a resonance detection ^'c^ method) which specifies an 

by presum.ng resonance frequency and a load rate based I on toe ZZL ? ^ SPeC,fieS the ab "°™ality ring of a tire pressure 

h add-on. with the gestalt of this operation, using 22 metitd^f a ^ °f'? ed fr0m 4,18 ab °ve-mentioned speed sensor 24 

SS£n d 1 t6Cti0n SyStem 3 °- 3 potato is ^?nd^ecttTn a a T t a ? "" d 3 reS °" ance detec *°" meZTas 

[0028] A dynamic load method by detecting the wheel H used Z ^ SVStem by 0ther methods "»V "e used, 

a speed sensor 24 It is based on the method which specifies t ab^ZZ ^ °" the wheel speed obtained from 

The a ngu ar te of rotatiQn pR of each four (f E£™", a n b ?°7; a,rty ""fof"^ thS Signal ac " uired fr «»n a speed sensor 24 

of the pa.r which calculates floor line (front-wheel I left) Refill f° , "T. f R RL ° f 1,18 an 8 ular rat « of rotation of the whell 14 
rafo (dynamic load radius ratio) with sum floo/ ££r £ ^13^ 7^' ^ RL ^ whee ' ,eft) ' and * °" the aiago^a, line a 
Lnes - rt , s possible to use the method which jXs^e atnorT v ° f rotation of *• wheel 14 of the pair on oW dlalZ'J 

S=n-Q-k=(Pfr-Pfl)-(Prr-Pri) 

= telta fr-delta fl - (delta rr-delta fl) 

tlHrF^^ is abbreviation identitas. it wil, be set to delta fr- 

Zlerl fare noZT Sma "' * be "* to de,ta fr^ESStt!^ 1*6 T h ^ 7 * V *** are b,OWS out 

r owers are normal pressure, delta fr. delta fl. delta rr and each d^-H i. W '" beCOme S ** a (!=0) - Moreover, if all of four 

SnS A 8 "' 6 ^ PreSUmed by Using this - 38 8 Va ' Ue n8ar 2er °- The ab "orma.ity ring of a 

^r;^". . when the degree of hardness of . t." ^ "l" °"«nuous ,ne wh.ch shows the case of a normal tire 

^™" 0 ^ Wh<,n " t * ra " t> ' " "V »» order rfa, in belo „ 
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[0038] As such a resonance detection method, it is possible to use the technique of a publication for JP.7-89304.A for example 
This resonance detection method is explained functionally. As shown in drawing 5 , in the system using this method, the 
displacement speed detection equipment 42 which detects equivalent straight-line displacement rate XR\ such as the rim section 
of a wheel 14. is formed, and it connects with the computer 44. a variation rate — wheel speed (angular velocity) omegaR from 
which speed detection equipment 42 is obtained from the above-mentioned speed sensor 24 — detecting — equivalence straight 
lines, such as the rim section. — a variation rate — rate XR* is calculated. A computer 44 is constituted by the peripheral device 
containing CPU. ROM. and RAM. and detects change of a tire pressure by presuming the disturbance W2 over a wheel 14. Using 
hardware resources and a software resource, as shown in drawing 5 , this computer 44 is constituted so that it may function as 
each functional block of the disturbance observer 46. the amount operation part 48 of variation of constant, the constant 
amendment section 50. and the judgment section 52. In addition, displacement speed detection equipment 42 and a computer 44 
can be substituted for ECU26 (refer to drawing 2 ) of the abnormality ring detection equipment of the tire pressure concerning the 
gestalt of this operation. 

[0039] If presumption of disturbance W2 approximates the dynamics of the disturbance W2 which should be presumed with W2'=0 
the extended system of a linear system will be described by (1) type. 
[0040] 
[Equation 1] 



(1) * 



[0041] (1) In a formula, only equivalent straight-line displacement rate XR' of the rim section is detectable. (1) Disturbance can be 

presumed by decomposing as follows and defining the matrix of a formula 

[0042] 

[Equation 2] 

[x*Hx,- x M w 3 f 

[u}=0 

[AnH^/m, -K„/m n o] 
[A^H^/m. 1 Of 

-D*/ni 4 K r /m, l" 

[A 22 ]= -1 0 0 

0 0 0 













0* 


"x/ 


X/' 




D„/m a 


— D„X m fl 


K„/ m, 


1 








1 


- 1 


0 


0 








0 


0 


0 


0_ 





[B,]=0 

[B,H> o of 



[0043] presumption of disturbance — at least — a variation rate — equivalence straight lines, such as a rim inputted from speed 
detection equipment 42. — a variation rate — as the condition in the linear system concerning wheel 14 rotation based on rate XR' 

the equivalence straight line of the belt flank of a tire — a variation rate — rate XB' and a relative equivalence straight line — 
presuming a variation rate XRB. respectively — in addition, the disturbance W2 in the linear system is also presumed. The 
presumed disturbance W2 is supplied to the amount operation part 48 of variation of constant and Variation delta KW and delta DW 
calculates it. respectively. ^ 

[0044] W2=(deltaDw/mB) (XR -XB>(deltaKW/mB) XRB+Fd/mB+n - it is - this formula - using - the least square method - 

a spring — constant — several kW variation deltaKW and variation deltaDW of a damping coefficient DW are acquired, respectively 

Variation delta KW and delta DW is acquired, respectively so that the sum of the minimum square may be expressed with (2) types 

and it may become mm. namely, so that the value at the time of carrying out the partial differential of the minimum sum of squares 

b by the value and variation deltaDW at the time of carrying out a partial differential by variation deltaKW may be set to 0 

respectively. 

[0045] 

[Equation 3] 

S (AK^ADJ = 



[0046] Specifically. Variation delta KW and delta DW is calculated using (3) tvDes 
[0047] YP S ' 
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[Equation 4] 

R 2 (0=x /t (o-x a *(o 

Sr-T^ to the constant amendment section 50 - having - them - 

several kW and a damping coefficient DW^ LuppS itSSS?. ^TlT?* *" ~ ~ 

- constant - several kW and the deflection from the current Sue Si J» ' « •" t T* 0 " 52 ~ Setting ~ a s P ri "« ' 
absolute vanat.on delta KW and delta DW Then based onT^o ■ I" ! . damp,n S coefficient DW calculate, and let it be the 
can be presumed based on the relation of th« % h«T! ? ™ atl0n de,ta Kw and delta Dw. the variation of a tire nrp^nra 

SSnS" ^ ^ St ° rage ° f ROM34 3 DW PreSSUre WhiGh Were ^foXnd 

bof^ abc ~ s? r tr a ? ~ - - - 

system 20. there is any reception of the ^^ZZmLZ^Z'*^*" h ** C3S * ° f *• d '> a ^ype SetSon 
~ sens *"- 12 when judged by ECU26, and in the SsTrf^S ZT whather J there ,s «V energization with a receiver 22 and a 
ECU26 by whether the signal is inputted fr^m iWspeeu senst 2 V vJhan i* 6 *' 0 " SyStem 3 °' thia -Mgment is judged by 

t re-pressure judging by direct type detection-system 20 an?Z* ^ Judgment is affirmed, it shifts to step 102 and the 

t.re-pressure information detected by the pressure slsor 12 TZ Jr^ t^^^ ™ each is performed ThatTs Je 
antenna w.th a data transmitter 16. a receiver 22 rece.Ves ILt d,ract *yPe detection system 20 is transmitted towardsln 
by this at ECU26. and it is judged by ECU26 ba Se <^ "o * ^tire-pressure f " f"? information is incorporated 

X£r d f r ° m *? dl>act d «* a <*ion system 20 For 7J^Z7ecSST: T ""*? abn0rma,itias «* a *• Assure 
whether rt is larger than the predetermined value to which the dTff*™ J ^ % abn °rmalities of a tire pressure are judged by 
pressure information acquired from a pressure sensoM ^ waTset^ehaL 1 ^ ^ Set UP bafo reHand and the tire- 
the electromagnetism of a speed sensor 24 - the abnormalities o ! moreover ~ '"direct type detection system 30 - 

judged whether the abVo3^ by th^direo^ £ detection system 20. * is 

judgment with an unusual tire pressure is perfbnied by 5.*." * ** PreSSUre Sensor 12 a " d *. 

the data transm.tter 16 and received with the receiver 22 When t'.s iud^ 6 Y*'^**"? '"formation which was transmitted by 
se taction operation of an abnormality ring is perform^ I St * P 106 HE shift is out and L 

! D „' ne _^° m tJ,a s P ead ■•"»» 24 of the indirect tvoe d^^^^T^JS^ 30 ^ is . ba «d on the wheel speed 
approx.mate value or resonance frequency, and a spring constat 1 I V 26 ' 3 dynamic ,oad radius ratio, the 

[o'SSr^en 3 t d T PreSUmption - Presumed, and the abnormality ring of a tire pressure is 

Z^T^P^ -^^S £ the indirect type detection system 30. When 

system 30 ,s performed again. When the judgment of steo 1 08 is tffi™ ?i ° ^1 abnormal,t y ""g by the indirect type detection 
ES5 7 * THat iS ' bV OUtpUtting the ^eTshow^a 5« ^^JSL*.?*' ?! St6P 1 10 a " d dis P ,a * «* an abnorma l 
nput/output port 28 according to the abnormality ring presumed bv ECu/fi *? 3 d ' SP ' ay 40 thr ° ugh a bus 38 a "d 

locir % l d,Sf> ! aV 40 iS made ' and abnormality juS^ ^procTssing of a tit' ^ 6XPreSSeS that a tire Pressure is 

locatoon of the abnormality ring computed by the abnorn\a£v rin^ Lt ♦■ Pr6SSUre ' S 6nded - In addition - display to which the 
check by looking the display displayed on a dispfay 4C >Tm s Zl TnT Z^*'™ by indirect ^P e data ction system 3C .can 
r00 a 5 a i Th r rePr r ntati ° n - et °- by the ™* showfng a wheel ,4 de ' *" '* '* P ° Ssib,e to dis P'av by a display 

type ^ ^7 P r Ure f ~ — d — - direct 

of any of a d.rect type or the indirect type detection systeTsO or thl t V C abn ermality ring judging equipment 10 

abnormanty ring of . tire pressure ^ ^ e in^e^TeTecSo^^ ° f 3 Ch, ' Se ' ] detectable b V choosingZ 

ECU26 and' 5 Tr Sa 7 " Wh6ther the tire P ress -e was detected 7^^^- ^P a Action system 20. 

ECU26 and just to judge a chisel, it is not necessary to judge to th^ llT^n bn , or T" a, * es of a t,r e Pressure were detected by 
case electr.c-wave transmission is carried out as t.Ve-pressure^n^ abnormality ring of a tire pressure, therefore in 

detecuon value detected by the pressure sensor 12 Sin^ 7t"s not T ee « T I*?* transmitt6r ™ at an antenna 18. the 
"formation „ , the thing of which wheel 14 The tire-pressure info^aZ J ^ . t0 ^t'"^'^ whether the received tire-pressure 



wheel 
pressure can be 



.* r eceivaD ,e w.th one antenna or two antennas It ^ „.1I * 7 WW Dy me Pressure sensor 12 formed in each < 
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are again performed to step 102. 

[0055] Moreover, when the judgment of step 1 12 is affirmed (i.e.. when the abnormalities of a tire pressure are detected by only the 
indirect type detection system 30, without the abnormalities of a tire pressure being detected by the direct type detection system 
ZO;, it shifts to step 1 14. At step 114. since the abnormalities of a tire pressure were not detected by the direct type detection 
system 20 but the abnormalities of a tire pressure were detected by only the indirect type detection system 30. presumption of a 
tire pressure performed with the indirect type detection system 30 is wrong Therefore, it judges that it is the false report of the 
indirect type detection system 30. only the direct type detection system 20 performs the abnormality judging of a tire pressure, 
and abnormality judging processing of a tire pressure is ended. 

[0056] Moreover, when the judgment of step 100 is denied (i.e., when judged with it being abnormalities (for example failure etc ) 
any of the direct type detection system 20 or the indirect type detection system 30 they are), it shifts to step 116 and the direct 
type detection system 20 is normal, or it is judged by ECU26. This judgment is performed based on the judgment of the above- 
mentioned step 100. that is, it is performed whether there is any reception of the tire-pressure information from whether there is 
any energization with a receiver 22 and a pressure sensor 12 when judged by ECU26. 

[0057] When the judgment of step 1 16 is affirmed, while it shifts to step 118 and only the direct type detection system 20 performs 
the abnormality ring judging of a tire pressure, the signal with which the indirect type detection system 30 expresses that they are 
abnormalities (for example, failure etc.) is outputted to a display 40 through a bus 38 and input/output port 28 from ECU26 It is 
displayed on a display 40 by this that an indirect type system is unusual, and the abnormalities of the indirect type detection 
system 30 can be reported to an operator by it 

[0058] Moreover, when the judgment of step 1 16 is denied, while it shifts to step 120 and only an indirect type system performs 
the abnormality nng judging of a tire pressure, the signal with which the direct type detection system 20 expresses that they are 
abnormalities (for example, failure etc.) is outputted to a display 40 through a bus 38 and input/output port 28 from ECU26 It is 
displayed on a display 40 by this that the direct type detection system 20 is unusual, and the abnormalities of the direct type 
detection system 20 can be reported to an operator by it 

[0059] Thus, since only the detection system of the direction which is not unusual can perform malfunction detection of a tire 
pressure when abnormalities, such as failure, occur [ any of the direct type detection system 20 or the indirect type detection 
rnncni 1 * ,f break dOWn ' the abnorma,ities ° f a tire pressure are correctly detectable. 

L0060] in addition — the gestalt of the above-mentioned operation — the direct type detection system 20 and the indirect type 
detection system 30 — although it was made to perform malfunction detection of the tire pressure which boils, respectively and 
can be set by one ECU26, you may make it use separate ECU by each system 

[0061] Moreover, although the pressure sensor which detects a tire pressure detected the abnormalities of a tire pressure with the 
gestalt of the above-mentioned operation, a temperature sensor is formed and you may make it detect the abnormalities of a tire 
pressure, and the abnormalities of a tire from the temperature or tire skin temperature in a tire 
[0062] 

[Effect of the Invention] As explained above, according to this invention, a detection means detects the tire pressure of two or 
more wheels. While presuming each tire pressure of two or more wheels based on the rotation condition of two or more wheels with 
a presumed means and detecting the abnormalities of a tire pressure from the detection result of a detection means Since a tire 
pressure pinpoints the wheel location of abnormalities from the presumed result of a presumed means when these abnormalities 
are detected, it is effective in the abnormality ring of a tire pressure being correctly detectable. 

[Translation done.] 
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3.1n the draw.ngs. any words are not translated. 
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DESCRIPTIO N OF DRAWINGS 
[Brief Description of the Drawings] 



16 Data Transmitter. 
18 Antenna 

20 Direct Type Detection System 

Receiver 
24 Speed Sensor 
26 ECU 

30 Indirect Type Detection System 



[Translation done.] 
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